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(71) CeBepo-3anaAHoe OTAe/ieHne Bcecoioa- 
Horo HayMHO-nccyieAOBaTe/ibCKoro v\ npoeKT- 

Hd-KOHGTpyKTOpCKOrO : MHCTMTyTa 

n BHl4nM3HeprpnppM" 

(72) A.E.UJaTCkwx 

(56) ABTOpCKOe GBMA6T6/lbCTB0 CCCP 

Nj 1182235, ten. F 24 H 1/10, 1985; 

ABTOpCKOe CBMAeTe/lbCTBO CCCP 

Nfe 1374001, ; wi. F 25 B 1/00, 1986. >: 
(54) ' YTM/IM3ATQP TEn/1A 

(57) Vlcnonb30BaHvie: Ten/ioaHepreTWKa, koh- 
TaKTHbii^^HarpeB soa.w npoAyKTaMw cropanwa 
npupoAHoro rasa. CymnocTb w3o6peTeHna: 



ropa* me ystfa&Hskrres en/i3#'.' p336p**3n«3- 
c'oanaMa- opDC^.Te^js . /|aaee raaw 
mx:rymm>r. 'Ha.ayaaa? rpyf* c psSps****; Ho- 

&&^*vi-& aap^apapoaaaaaaa^ & cnQGQ$&VsyH?T 
AO n oma ^«rr e a b>*o& TypOyjwsaijiitt napo- 
raaoscaa e.Meck' HepeA 's&xoAOi* ws; Kopnyca 

Sp'hssr m aaaraaOopH^aa, Haapaanae^ca a 
KO HTakt.H M $ famfoaS^&HHiss, fesfeiiHeHH^^ a 
s^Ae aaKU^ '^3 a8p4>op^paaaaaaa< a^aa-aa- 
Toa, aro cnoexsSo'ayar ^raaa^aaauva-* ran- 
n.o^i a c o o o 6 . & a. a a , 8 a a a a p a u & 6 a a a ^ 
ytTpovseTaa. paa^amaaaa^ aa renaoo6^€H- 
h^koM no xo^y raacaa ppo^cxo^^v ocvusks 



H3p6peTeH>ie othochtch k o&nacrw Ten- 
/loaHepreTMKn aa* KOHTaicrHoro Harpeea BOAbi 
npoAyKTaMM cropaHwa npupoAnoro rasa n mo- 
>KeT 6biTb Mcnd/ib30.BaH0 b oTonwTe/ibHOi/i Tex- 

Ute/ib M3o6peTeHMfl - noBbiineHne a^cfje.K- 
tmbhoctm nyreM viHTeHCMc|)MKaavin Ten/iOMac- 
coo6M6Ha m npeAynpe>KAeHMe xane/ibHoro 
yHOca. ' 

Ha <t>^^ * npe^CTaB/iewa npuHuvinnanb- 
Han cxeMa yTM/ii43aTopa Ten/ia; Ha 4>wr. 2 
nep<}>opwpoBaHHan ceKunji KOHTaxTHoro Ten- 
/ioo6MeHHMKa; Ha 4>nr. 3 - ren/ioo6M6HHafl 
noBepXHOCTfc nepaoro no xgav ra30B ny4Ka\ Ha 
rpy6ax KOTOpo^ pa^MemeHw npOAO/ibHwe, 
n/iaBHMKOBbie w nep4>opnpoBaHHbie pe6pa. 

YTunvisaTop Tenna coAep>i<nT Kopnyc 1, 
noc/ieAOBaTenfe»HoyCTaHOB/ieHKb?e no xoAy ra- 
30B opocwTe/ib 2 c pa36pw3n4BaK)iuMMn co- 



nnaMn, Ten/ioo6MeHHbie nQBepxHOCTn b bma^ 
rtyMKOB tpy6 3 c ba3Meu4eHHbiMw na TpySax 
riepBoro no xdAy radOB * ny^ka pe6pap0iw 4. 

BbinO/l H6HHblMM H p 0 AOH b H bl M li > n/iaBHUKOBbl- 

mh W nepc^opupoBanHbiMM, KOTOpwe >k©ctko 
3aKpen/ieHbi, HanpuMep, CBapKOvi (4>Mr. 3). y*«a- 
ctok noBopora awmobmx ra^OB 5. Bnaroc6op~ 
hi4k 6. coeAMH'eHKwft c opocureneM 2 
nocpeACTBOM uupKyyi^qnoHHoro Hacoca 7, 

TeH/l006MeHHMK 8, BbinO/lHeHHblti KOHTaKT- 

hwm b BHAe cexuM^ M3 nep4>opnpoBaHHbix 
a/1 6 M 6HTO b ... Y TM/i n 33Tpp Ten /i a cHa6>KeH cena- 
paunoHHbiM ycTpotiCTBOM 9; paaMeiueHHWM 
no XOAY ra308 3a TennooSMenHviKOM 8, koto- 
pbiti >KecTKO 3aKpeniie?H Ha onopHow paMe 10. 

nep^opMposaHHapi ceKUw* KOHTaKTHoro 
Ten/iob6MeHHViKa 8 (4>nr. 2) coctout m3 bxoa- 
hom no/iyTpy6w 11, HMeK>aiew unnnHAP^^B- 
CKy k> nep4>opi4pOBaHHy k> noBepxHOCTb. 
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ueHTp^/ibHovi no/iyTpy6bi 12, wMeiomeft nep- 
^opupoeaHHyjo noBepxnocTb, BbixoAHOtf no- 
il yTpy6bi 13m neperopoAKH 14 xpennenun 
cexuHrt Ha onopnyio paMy 10. 

Ko/iMMecToo cexuwfi K.oHTaKTHoro. Ten/io- 
oBMeHHviKa, ycTaHosneHHbix Ha BbixoAe W3 
yT«^M3aTopa Ten/ia. a Tax>xe xo/iwMecTBO pe; 
6ep, BbinonHeHHwx ' npoAOflbHbiMw, nnaBHt/r- 
KOBbiMt4 w nepctJopMpoBaHHbiMM, Bbt6npaeTca 
np»MO nponopunona/ibHo ot np0M3B0Awte/ib- 
hocth ycTaHOBKw, Piponecc Tennoo6MeHa npo- 

MCXOAWT OAHOBpeMeHHO BO BC6X 

nep<>opMpoBaHHbix ceKuw^x. 

YTnnM3aTop renna pa5oTaeT cneAywiAHM 
o6pa30M. 

B HOMUHanbwoM pe>xnMe pa6oTU a^imo- 
Bwe ra3W nocTynaiox b xopnyc 1 y™/iU3aTopa, 
npoxoA^r opocwTe/ib 2 c pa36pbt3rnBaiou4^MM 
con/iaMH, rAe cMeuwBaioTCfl c opocHTe/ibnow 
boao^, m nociynaioT na TermoaOMeHHbie no- 
BepxHOCTw b BHAe nyMKOB Tpy6 3 c pa3Meu;eH- 
HbiMM Ha Tpy6ax nepsoro no x'OAy raaoo ny4xa 
peBpaMM 4, bw n o/j h e h h bi mm npoAO/ibHbiMW, 
nnaBHMKOBWMM v\ nep4>opnpoBaHHbtMM. Pe6pa 
4 t otpawatomne norox, Hanpao/ieHbi noA yr- 
/iom k noTOxy, yro/i Bbt6vipaeTca b cooTseTCT- 
onti c uiaroM Tpy6 b nyMKe. 

noCTynnBUja» Ha pe5pa 4 napora30Baa 
CMecb pa3AenqeTcn na ABa noTOKa: nacTb ot- 
paxeHHoCi Kane/ibHOfi boaw, oco6bhho Me/rxo 
AvicnepcHOfv HanpaB/iaeTcn Ha Tennoo6MeH- 
Mbie noBepxHOCTn 3. b pe3y/ibTaTe Mero flux- 
BMAMpyetcsi npocKOK xane/ibHOft sriarw b 
CBeroBOM 333ope, a APyraa MacTb" npoxoAWT 
nepe3 nep^opauMio b peSpax 4, rAe xanmi 
Apo6aTca c o6pa30BaHueivi b/i3>xhoi7i n/ienxii 
Ha hwx, hto BeAexK AononHMTe/ibHOW-typ6yjiw- 
3auwii noroKa m ero wHTeHCM^>MKauviM. 

fla/iee 3th noxOKM, npowA* pe'6pa 4. coe- 
AMHnioTGJi b oahh hotox m HanpasnniOTCfl na 
Tennoo6MeHHbie noBepxHOCTM 3. 3aTeM napo- 
raaoBbiM notok, BbixoAamnw W3 Tennoo6MeH- 
Hbix noBepxHoCTert 3. npoxoA^T yMacTOx 
noBopoTa 5, rAe noBopannBaeTCsi Ha 90 , na- 
npaB/ineTCH na cexuwn Tennoo6MenHMxa 8. 

BWnO/lHeHHOrO K0HT3KTHbIM B BHA3 CBKUMfl M3 

nep4>opvipoBaHH bix aneM.ertTOB, saxsaTMoa.fl 
naCTb ppw3r H3 B/iaroc6opHUKa 6, m HanpaB/ia- 
eTC« no no/iyrpy6y 11, na nep4>opwpoBaHHOft 
nosepXHOCTvi Koropotf co3Aaet BOAflnyto 
nneHxy 3a cmot vismgh'shms' aapoAKHaMnxw 
ABUwenwi caMoro noTOxa, npoxoA^u^ero ne- 
pe3 nep4>opnpoBaHHbie oTBepcrrnfl no/iyrpy- 
6w 11. B pe3y/ibTaTe B3anMOA©^GTBHPi 
Ha6era»omero napora30Boro noTOKa n. boa«" 
ho^ n/teHKH Ha noeepxHOc™ no/tyTpy6w 11 
npoMcxoAMT Ten/ioMaccoo6MeH 1 npMBbA«U4^ 
... k noHn>K6HHKD TeMnepaTypbi A^MOBbix ra30B w 
narpesy boa^how nneHKM 3a CMer cKpbiTOi^ 
TennoTbi napoo6pa30BaHi/ia boa^hux napOB, 



HaxoA^LUnxcfl b napora30BOM noTOKe, koto- 
pbirt, caMOTeKOM c/iHBaacb c no/iyTpy6bi 1 1 bo 
Bnaroc6opHMK 6, Aono/iHwre/ibHO AorpesaeT 
opotuaeMyio BOAy. 
5 napora30Bw^ noroK, w3M6hmb TpaeKTO- 
pwK) CBoero ABHxenwa 3a GMeT BUnyKnocm 
nosepxHocfn no/iyTpySw 11, npw kotopo^ Ha- 
6erafomeMy noxoKy Heo6xoAMMo npoxoA^Tb 
60/iee AAMHHwft nyTb ABM>KeHMfl no nonyc<{>e- 
10 pwnecKoft noBepxHOCTM m no nep^opauwu, no- 
CTynaex Ha ueHTpa/ibHyio no/iyrpy6y 12, rAe 
Taione npowcxoAMT M3^eHeHne aapoAWHaMM- 
KM ABMJKeHMfi noTOKa b no/iocTflx Mex<Ay nony- 
TpyBoCi 11 m ueHTpa^bHOft no/iyTpy6o« 12, b 
15 pe3ynbraTe Hero Ha noBepxHOCTM ueHTpaxib- 
ho^ no/iyrpy6u 12 o6pa3yeTcn Ta k>k© boa*~ 
Han ' nneHK-a w npM 4 ee B3aMMOAeftCTBMM c 
napora30BbiM hotokom npowcxoAUT aoho/ihm- 
TexibHuft ee Aorpea 3a cmbt KOHAencaunn bo- 
20 A«Hbix napos, HaxoA«mMxc« b napora30BOM 
noTdxe. 06pa30BaBUjaflCfi bqppmm n/ienxa ca- 
MoreKOM c ueHTpa/ibHo^ no/iyTpy6w 12 cnviBa- 
eTCfl bo Bna.rocOopHMK 6 w raioKe 
Aono/iHUTe/ibno AorpeBaet opomaeMyfO BOAy. 
25 3aTeM napora30Bbift noTOK nonaAaeT b 
no/iocTb, orpannHeHHyK) ueHTpaiibHoft nony- 
Tpy6o(4 12, neperopoAKotf 14 w bwxoaho^ no- 
nyrpyeoii 13, rAe Tanxe npOMCxoAMT 
w3MeHeHVie , aapOA^naMMKn ero abmhcghms?! 
30 mto BW3biBaeT o6pa30BaHne boa«hom n/ieHKM 
na BbixoAHOft no/iyrpy6e 13, B3anM0Aev^cTBne 
napora30Boro noToxa c boaohoPi n^enKO^ se- 
AeT x AonofiHKxenbHOMy HarpeBy boa^ho^ 
niieHXM 3a CMeT cxpbiToPi ren/ioTW napooSpa- 
35 30BaHMfl napos boaw, mto npuBOA^T x MHTen- 
cnct>nxaui4ii Ten/iOMaccop6MeHa b 
yTMnw3aTope m Aono/iHUTenbHOMy B03apaiue- 
hmh3 Tenna b umka. 

ripotiAfl ceKUwn Ten/iooSMeHHUxa 8, rAe 

40 npOHCXOAMT W3M6HeHHe TpaeKTOpUM RBVDKer 

hh« noTOxa vi ero ocyujxa, m of Aas Tenno opo- 
CMTenbHO^ BOAe bo B/iaroc6opHHK 6, 
3HaMMTe/ibHO ocyLueHHbivi naporasoBbii^ noTOx 
nocTynaer b cenapauviOHHoe ycTpoviCTBO 9, 
45 rAe nponcxoAviT rny6oxap Aocytuxa awmobwx 
ra30B, a 3aTeM AWMOBwe ra3W Bw6pacbiBaioT- 
c?i AbiMOcocoM b AWMOByro Tpy6y (He noxa3a- 

Hbl). 

npn pa6ore yTH/iw33Topa b neM opraHW3y- 
50 K)TC5i Aaa He3aBMCMMUx Apyr ot Apyra noToxa 
BOAbt: mucto^ boaw» npoTexaioiue^ BHyTpw 
nyMKOB jpy6 3, xoTOpyio noAorpeBaK)T sepe3 
crenxy Tpy6 ot noTpe6MTe/i», w sarpaaneHHO^i 
BOAbt 1 o6pa3yx)LAeftca b MexTpy6HOM npo- 
55 cTpaHGTse b pe3ynbTaTe nenocpeACTBeHHoro 
xoHxaxTa boa" w awmobwx ra30B npw xoHAen- 
caunw, ia BOA^Hbix napoB m awmobwx ra3pa, m 
xoHAencaTa boaw. noAaBaeMoC^ M3 opocwjen^ 2: 
MucTyx) ox/ia>KAeHHyio BOAy "3 unpKy/m- 
UHOHHoro KOHTypa ot noTpe6MTe/i« npoxama- 
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b3K>t MGp63 nynoKTpy6 3, tag gh3 HarpeBaeTca 
AO Tpe6yeMOft TeMnepaTypbi. n B03BpamaKrr 
noTpe6wTemo. 

3arpfl3HenHyto BOAy 3a6wpaK>T M3 B/iaro- 
c6opHHKa 6 m uupKyn^unoHHbiM nacocoM 7 5 
noA3K)T Ha opocwTe/ib 2 yTnnn3aT0pa, rAe bo- 
Aa nonynaeT TenAO ot awmobwx ra30B w nepe- 
AaeT ero boas, uwpKy/iMpyeMOfl BHyTpti nyMKa 
Tpy6 3. 

npw pa6oTe yTW/tw3aTopa b nepeMeHHyx 10 
pe>KHMax KO/itmecTBO BbinaBLueM B/tarnyBe/iw- , ; 
mwb3gtcb 3a cneT M3MeHeHna (yMeHbuieHun) 
ckopoctm awmobwx ra30B. 

TaKMMo6pa30M v onwcaHHafl KOHcrpyKUMs 15 
o6ecnesMBaeT noBbiweHwe 3(|>4>eKTMBHOCTn 
yTM/in3aTopa 3a CMeT 6o/iee r/iy6oKOtf yTH/in33- 
Umh Teniia awmobux ra30B nyreM viHTeHcwtjw- 

K3UMM Ten/IOMaCCOOSMBHa W AOnO/tHMTeilbHOCV 

Typ6y/iw3a»4MM nbTOKa, noBbiuueHwe HaAe>*Ho- 20 
ctm yTM/iwaaTOpa nyTeM yMeHbmeHwa B/ia>K- 

HOCTM AWMOBblX ra30B Ha BblXOAS M3 

yTM/iM3aT0pa, mto npuBOAUT k 6Q/iee r/iy6oKOM 



ocyujKe 3tmx ra30B w yMeMbmaeT KanenbWMii 
yHOC B/iarn H3 y™/w3aTopa v / 

ct> o p M y /i a vi. 3 o 6 p. ex en m a 

1. yTnnvi3aTop Tenna, coAepwaLnntf no 
c/ieAOBaTenbHoycTaHOB/ieHHbie B raaoxoAe no 
xoay ra30B opocMTe/ib c pa36pu3rwBaK>mMMM 
con/iaMn, Tenhoo6MeHHwe noBepxnocTn b bu- 
Ae nyMKOB rpy6, B/iaroc6opHwx w Terinoo6MeH- 
hmk m p a 3 m e m eH Hwe Ha Tpy6ax 
Ten/iop6MeHHbie peSpa, p t /i w m a k> u* m * c « 

TeM, MTO t C Lie/lblO nOBblUJeHMP ^(JX^eKTMBHOCTll* 

nyTeM wHTeHCW(|>MKauviii TenhoMaccoo6MeHa 
m npeAynpesKfleHwa Kane/ibHoro ynoca, qh ao- 
no/iHiiTenbHO cHa6>K6H cenapaqnoHHWM ycT- 
PO^ctbom, npMMeM Ten/ibp6MeHHviK Bwno/meH 

KOHTaKTHWM B BWA6 CeKUHft M3 nepcf>Opt/1pO- 

B3HHUX 3neMeHTOB t a cenapauMOHHoe ycTport- 
ctbo pa3Meu4eHb 3a rennoo6MeHHHKOM no 
xoAy ra3dB. 

2. YTwi/iM3aTop no n, 1 , o t n m h a to in w 

c n TeM, mto pe6pa Bbmo/tHeHbi npoAonbHWMM, 
n/i a b h n ko b bix v\ nep^opwpoBaHHbiMn n pa3Me- 
meHbi Ha Tpy6ax nepBoro no xoAy ra30B nyMKa. 
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CocraBOTe/ib A,LUa7€*aix 
TexpeA M.MopreHra/? 



Koppeiorop H.pBBCKa^ 
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